Ammonia production and pathways of glutamine utilization in rat kidney slices.
Ammonia production from glutamine was studied in slices from non-acidotic and acidotic rat kidneys. Slices from non-acidotic kidneys made 53% as much ammonia from D-glutamine as from L-glutamine during the initial 15 min of incubation. Thereafter the production rate from the L-isomer accelerated while that from the D-isomer remained constant. The accelerated rate of ammonia production from L-glutamine was dependent upon tissue swelling since prevention of swelling reduced the production rate. Swelling activates the mitochondrial glutaminase I pathway as evidenced by the rise in ammonia produced per glutamine utilized ratio as well as by the accelerated rate of CO2 production derived from the oxidative disposal of glutamin's carbon skeleton. Cortical slice swelling activates the mitochondrial pathway in a manner not unlike that seen in vivo during chronic acidosis and may reflect increased permeability to glutamine. Acidotic rat kidneys are not swollen in vivo while cortical slices initially produce 4-fold more ammonia than do non-acidotic slices. After 15 min, this 4-fold difference in total ammonia production drops to only a 2-fold difference due to the swelling-induced activation of the mitochondrial pathway. Consequently, slice swelling obliterates the important fact that ammonia production by the mitochondrial pathway is 15-fold greater in acidotic than in non-acidotic kidneys.